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SEQUENCE LISTING 

<110> Manoharan, Muthiah 
cook, Phillip Dan 
Bennett, clarence Frank 

<120> DERIVATIZED OLIGONUCLEOTIDES HAVING IMPROVED UPTAKE AND OTHER 
PROPERTIES 

<130> ISIS-5425 



<140> 
<141> 

<150> 
<151> 

<150> 
<151> 

<150> 
<151> 

<150> 
<151> 

<160> 

<170> 

<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



US 10/755,166 
2004-01-09 

US 10/073,718 
2002-02-11 

US 09/633,659 
2000-08-07 

US 08/211,882 
1994-04-22 

PCT/US92/09196 
1992-10-23 

47 



Patentln version 3.3 
1 

20 
DNA 

Artificial 
oligonucleotide 



<220> 
<221> 
<222> 
<223> 



mi sc_feature 

Nucleotide functionalized to include a cholic acid linked via a 
link!? to the heterocyclic base of a 2'-deoxyuridine nucleotide 



<400> 1 

ttgcttccat cttcctcgtc 



20 



<210> 
<211> 
<212> 
<213> 



2 

17 
DNA 

Artifi cial 



<220> 

<223> oligodeoxynucleotide 



<220> 
<221> 
<222> 
<223> 



misc_feature 

(l).-(D 
cholic acid 



<220> 
<221> 
<222> 
<223> 



misc_feature 

phosphorothioate inter-nucleotide backbone linkage 
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<400> 2 

ctgtctccat cttcact 
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<210> 3 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Ol i godeoxynucl eoti de 
<220> 

<221> misc_feature 

<223> phosphSothioate inter-nucleotide backbone linkage 

<220> 

<221> misc^feature 

<222> (20).. (20) 

<223> cholic acid 

<400> 3 

ctgtctccat cctcttcact 

<210> 4 

<211> 18 

<212> DNA 

<213> Artificial 

< 220> 

<22 3> Ol i godeoxynucl eoti de 
<220> 

<221> misc_feature 

<223> phosphJrothioate inter-nucleotide backbone linkage 

<220> 

<221> misc_feature 

<222> (18). .(18) 

<223> cholic acid 

<400> 4 

tgggagccat agcgaggc 

<210> 5 

<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<223> Ol i gonucl eoti de 
<220> 

<221> misc_feature 

<223> phosphorothioate inter-nucleotide backbone linkage 

<220> 

<221> misc_feature 

<222> (1)..(D j 

<223> cholic acid 
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<220> 

<221> misc_feature 

<222> (17).. (17) 

<223> cholic acid 

<400> 5 

ctgtctccat cttcact 



<210> 6 

<211> 12 

<212> RNA 

<213> Artificial 

<220> 

<223> 01 i godeoxynucl eoti de 



<220> 

<221> misc_feature 

<222> (1)..(D 

<223> cholic acid 

<220> 

<221> misc_feature 

<222> (1)..(12) . 

<223> phosphorothioate 

<220> 

<221> misc_feature 

<222> (1). .(12) 

<223> 2 , -0-methyl 

<400> 6 
cccaagcuca ga 



<210> 7 

<211> 12 

<212> RNA 

<213> Artificial 

<220> 

<22 3> Ol i godeoxynucl eoti 



<220> 

<221> misc^feature 

<222> (1). .(12) 

<223> phosphorothioate 

<220> 

<221> misc_feature 

<222> (1)..(12) 

<223> 2'-0-methyl 

<220> 

<221> misc_feature 

<222> (12).. (12) 

<223> cholic acid 

<400> 7 
cccaagcuca ga 
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<210> 8 
<211> 12 
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<212> RNA 

<213> Artificial 

<220> 

<22 3> 0l i godeoxynuc I eoti de 



<220> 

<221> misc_feature 

<222> (1)..(D BJ 

<223> cholic acid 

<220> 

<221> misc_feature 

<222> (1)..(12) m 

<223> phosphorothioate 

<220> 

<221> misc_feature 

<222> (1).. (12) 

<223> 2'-0-methyl 

<400> 8 
gagcucccag gc 



<210> 9 

<211> 11 

<212> DNA 

<213> Artificial 

<220> 

<22 3> Ol i gonucl eoti de 



<220> 

<221> misc_feature 

<222> C6). .(6) . 

<223> pentyl-N-phthalimndo 

<400> 9 
ggctgactgc g 



<210> 10 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Oligonucleotide 



<220> 

<221> misc_feature 

<223> pentyl-N-phthalimido functionality 

<400> 10 

ctgtctccat cctcttcact 



<210> 11 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 
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<223> Oligonucleotide 



<220> 

<221> misc_feature 

<223> pentyl-N-phthalimido functionality 

<220> 

<221> misc_feature 

<222> (18).. (18) . 

<223> pentyl-N-phthalirmdo functionality 

<400> 11 

ctgtctccat cctcttcact 

<210> 12 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Ol i gonucl eoti de 
<220> 

<221> misc_feature 

<223> phosphorothioate inter-nucleotide backbone linkage 

<220> 

<221> misc_feature 

<222> (9).. (9) 

<223> pentyl-N-phthalimido functionality 

<400> 12 

ttgcttccat cttcctcgtc 

<210> 13 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> oligonucleotide 
<220> 

<221> mi sc_feature 

<223> phosphorothioate inter-nucleotide backbone linkage 

<220> 

<221> mi sc_feature 

<222> (15).. (15) . 

<223> pentyl-N-phthalimido functionality 

<400> 13 

tgggagccat agcgaggc 

<210> 14 
<211> 18 
<212> DNA 
<213> Artificial 
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<220> 

<223> Ol i gonucl eoti de 



<220> 

<221> mi sc_f eature 

<223> phosphorothioate inter-nucleoside backbone linkage 
<220> 

<221> mi sc_f eature 

<222> (5). .(5) n . bj ^ 

<223> pentyl-N-phthalimido functionality 

<220> 

<221> mi sc_feature 

<222> (9). .(9) ^ . 

<223> pentyl-N-phthalimido functionality 

<220> 

<221> mi sc_f eature 

<222> (11).. (11) j ^ 

<223> pentyl-N-phthalimido functionality 

<220> 

<221> mi sc__f eature 

<222> (15).. (15) . 

<223> pentyl-N-phthalimido functionality 

<400> 14 

tgggagccat agcgaggc 



<210> 15 

<211> 12 

<212> RNA 

<213> Artificial 

<220> 

<223> Ol i gonucl eoti de 



<220> 

<221> mi sc_f eature 

<222> (1)..(3) 

<223> 2 , -0-methyl 

<220> 

<221> mi sc_f eature 

<222> (4).. (4) . 

<223> pentyl-N-phthalimido functionality 

<220> 

<221> mi sc_f eature 

<222> (5). .(12) 

<223> 2'-0-methyl 

<400> 15 
ccaagccuca ga 



<210> 16 

<211> 12 

<212> DNA 

<213> Artificial 



<220> 

<22 3> oligonucleotide 
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<220> 

<221> mi sc_feature 

<222> (1)..(10) 

<223> 2'-0-methyl 

<220> 

<221> misc_feature 

<222> (11).. (ID , . _ ™ . 

<223> pentyl-N-phthaliimdo functionality 

<220> 

<221> misc_feature 
<222> (12).. (12) 
<223> 2 ' -O-methyl 

<400> 16 12 
ccaggcucag at 

<210> 17 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> oligonucleotide 

<220> 

<221> misc_feature 

<223> bioti ^functionality linked via a 2 ' -O-pentyl -ami no linking group 

<400> 17 -, n 
ctgtctccat cctcttcact 

<210> 18 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> oligonucleotide 

<220> 

<221> misc_feature 

<223> bioti ^functionality linked via a 2 ' -O-pentyl -amino linking group 

<220> 

<221> misc_feature 

<223> bioti ^functionality linked via a 2 1 -o-pentyl -amino linking group 

<400> 18 Jn 
ctgtctccat cctcttcact LK) 

<210> 19 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 
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<223> Oligonucleotide 



<220> 

<221> misc_feature 

<223> fluorescein functionality linked via a 2'-0-pentyl-amino linking 
group 

<400> 19 20 
ctgtctccat cctcttcact 

<210> 20 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<22 3> Ol i gonucl eoti de 

<220> 

<221> misc_feature 

<223> fluorescein functionality linked via a 2'-0-pentyl-amino linking 
group 

<220> 

<221> misc_feature 

<223> fluorescein functionality linked via a 2'-0-pentyl-amino linking 
group 

<400> 20 20 
ctgtctccat cctcttcact 

<210> 21 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Oligonucleotide 

<220> 

<221> misc_feature 

<223> choiic 9 acid functionality linked via a 2 1 -O-pentyl -ami no linking 
group 

<400> 21 20 
ctgtctccat cctcttcact 

<210> 22 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> oligonucleotide 
<220> 

<221> misc_jFeature 
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<223> choiic 9 acid functionality linked via a 2 ' -o-pentyl -ami no linking 
group 

<220> 

<221> mi sc__f eature 

<223> chollc^cid functionality linked via a 2'-0-pentyl-amino linking 
group 

<400> 22 20 
ctgtctccat cctcttcact 



<210> 23 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> oligonucleoti 



<220> 

<221> mi sc_f eature 

<223> digoiigenin functionality linked via a 2 1 -O-pentyl -ami no linking 
group 

<400> 23 2 
ctgtctccat cctcttcact 



<210> 24 

<211> 7 

<212> PRT 

<213> Artificial 

<223> oligonucleotide-maleimide conjugate 

<400> 24 

pro Asp Lys Lys Arg Lys Cys 
1 5 



<210> 25 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<22 3> Ol i gonucl eoti de 



<220> 

<221> mi sc_f eature 

<223> SV40* peptide functionality linked via a 2 f -O-pentyl -ami no- 
sul f o-SMCC (sul f osucci ni mi dyl -4- (N-mal ei mi domethyl ; 
cyclohexane-l-carboxylate) linking group 

<400> 2 5 

ctgtctccat cctcttcact 



<210> 26 
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<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Ol i gonucl eoti de 



<220> 

<221> misc_feature 

<223> alkaline phosphatase functionality linked via a 

2 ' -O-pentyl -ami no-sul f o-SMCC (sul f osucci ni mi dyl T 4- 
(N-maleimidomethyl)cyclohexane-l-carboxylate) linki 

<400> 26 

ctgtctccat cctcttcact 

<210> 27 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<22 3> Ol i gonucl eoti de 



ng group 



<220> 

<221> misc_feature 

<223> Actional i zed to include a peptide linked via an extended 1 
to the heterocyclic base of a 2'-deoxyundine nucleotide 

<400> 27 

ttgcttccat cttcctcgtc 



<210> 28 

<211> 12 

<212> RNA 

<213> Artificial 

<220> 

<223> Oligonucleotide 



<220> 

<221> misc_feature 

<223> phosphorothioate inter-nucleotide backbone linkage 

<220> 

<221> misc_feature 

<222> (1). .(12) 

<223> 2 , -0-methyl 

<400> 28 
cccaggcuca ga 



<210> 29 

<211> 12 

<212> RNA 

<213> Artificial 

<220> 

<223> Ol i gonucl eoti de 
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<220> 

<221> misc_feature 

<222> (D..C1) 

<223> Staphylococcal Nuclease 

<220> 

<221> misc_feature 

<223> phosphorothioate inter-nucleotide backbone linkage 

<220> 

<221> misc_feature 

<222> (1) . . (12) 

<223> 2 , -0-methyl 

<400> 29 12 
cccaggcuca ga 

<210> 30 

<211> 16 

<212> DNA 

<213> Artificial 

<220> 

<2 2 3> Ol i gonucl eoti de 

<400> 30 16 
tccaggtgtc cgcatc 

<210> 31 

<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<2 2 3> Ol i gonucl eoti de 
<220> 

<221> misc_feature 

<223> functionalized to incorporate a pentylamino functionality at its 
2 , -position 

<220> 

<221> misc_feature 

<223> fictionalized to incorporate a pentylamino functionality at its 
2 1 -position 

<220> 

<221> misc_feature 

<223> SnctioJilized to incorporate a pentylamino functionality at its 
2 , -position 

<220> 

<221> misc_feature 

<223> flnctioJalized to incorporate a pentylamino functionality at its 
2 , -position 

<400> 31 17 
ggaccggaag gtacgag ^ ^ 



ISIS5425.ST25.txt 



<210> 32 

<211> 17 

<212> DNA 

<213> Artificial 

<220> 

<223> Oligonucleotide 

<400> 32 17 
cctggccttc catgctc 

<210> 33 

<211> 17 

<212> RNA 

<213> Artificial 

<220> 

<223> oligonucleotide 

<400> 33 17 
ccuggccuuc caugcuc 

<210> 34 
<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> oligonucleotide 



<220> 

<221> misc_feature 

<223> complementary to the translation initiation region of the E2 gene 
of bovine papilloma virus type 1 (BPV-1) 



20 



<400> 34 

ctgtctccat cctcttcact 

<210> 35 

<211> 12 

<212> RNA 

<213> Artificial 

<220> 

<22 3> 01 i gonucl eoti de 
<220> 

<221> mi sc_feature 

<222> (1). .(12) 

<223> 2'-0-methyl 

<400> 35 12 
cccaggcuca ga 



<210> 36 

<211> 12 

<212> RNA 

<213> Artificial 
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<220> 

<22 3> Ol i gonucl eoti de 



<220> 

<221> mi sc_f eature 

<222> (1). .(12) 

<223> 2 , -0-methyl 

<400> 36 
gagcucccag gc 



<210> 37 

<211> 12 

<212> RNA 

<213> Artificial 

<220> 

<223> Ol i gonucl eoti de 

<400> 37 
caugcugcag cc 



<210> 38 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<22 3> Ol i gonucl eoti de 



<220> 

<221> mi sc_f eature 

<222> (1)..(18) 

<223> phosphorothioate inter-nucleotide backbone linkage 

<220> 

<221> mi sc_feature 

<222> (18). .(18) 

<223> 3 1 -ami nol inker 

<400> 38 

tgggagccgt agcgaggc 



<210> 39 

<211> 21 

<212> RNA 

<213> Artificial 

<220> 

<223> Oligonucleotide 



<220> 

<221> mi sc_f eature 
<222> (21). .(21) 

<223> functionalized to incorporate a propyl -N-phthalimido 
functionality 

<400> 39 

ggcgucucca ggggaucuga c 



<210> 40 
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<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<22 3> Ol i gonucl eoti de 
<220> 

<221> mi sc_feature 

<222> (20).. (20) 

<223> functionalized to incorporate a propyl -N-phtnalimi do 
functionality 

<400> 40 

tctgagtagc agaggagctc *u 

<210> 41 

<211> 21 

<212> RNA 

<213> Artificial 

<220> 

<223> Oligonucleotide 



<220> 

<221> mi sc_feature 

<222> (21).. (21) , 

<223> functionalized at its 2'-position with phenanthrol i ne via a thiol 
linker 

<400> 41 

ggcgucucca ggggaucuga c 21 

<210> 42 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Ol i gonucl eoti de 
<220> 

<221> misc^feature 

<222> (20). .(20) 

<223> functionalized at its 2'-position with phenanthrol i ne via a thiol 
linker 

<400> 42 

tctgagtagc agaggagctc 20 



<210> 43 

<211> 31 

<212> RNA 

<213> Artificial 

<220> 

<223> Oligonucleotide 



<220> 

<221> mi sc_feature 
<222> (23). .(23) 
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<223> functionalized to incorporate a propyl -N-phtha"H mi do 
functionality 

<400> 43 

ggccagaucu gagccuggga gcucuguggc c 31 



<210> 44 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> ol igonucleotide 



<220> 

<221> mi sc_feature 
<222> (9). .(9) 

<223> 2'-0-pentyl amino adenosine 
<400> 44 

ttgcttccat cttcctcgtc 20 



<210> 45 

<211> 20 

<212> DNA 

<213> Artificial- 

<220> 

<223> Ol igonucleotide 



<220> 

<221> mi sc_feature 

<222> (1). .(20) 

<223> single site sequence 

<400> 45 

ctgtctccat cctcttcact 20 



<210> 46 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> ol igonucleotide 



<220> 

<221> mi sc_f eature 
<222> (11) . . (11) 

<223> functionalized to incorporate a 2 '-o-pentylamino linking group 
<400> 46 

tgggagccgt agcgaggc \ 18 



<210> 47 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> ol igonucl eotide 
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<400> 47 

tgggagccat agcgaggc 
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